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^7)<a- 3E/g-g- f^o. o.^ o. 5efl = ^ s <^s. ^ai^ ^ ^ o_ 

#71 s^^] iri^s)^ ^^.S.^ iLJi# «J ^-71 Ji 

^^6(| 3-2-5.^ ^"71 ^-B-^ ^^1^* 4^ ^€ ##^-» 

«HW}-7fl, ^-fr -R-^SI >a-7l 3.$.^ £\^<% ^<£4=-^SL3. fl^^M 

<5>u|- ^^o]» 7>^l °1^>1*M, #7] iJl^ i^fe 

-B-Sl, al^-^> ^ °1^*L ^^7> ^ 91^. SE^-, #7] 

£. 3 

##^f 
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■a 

^■7l<a- -R-^ ^ XlS^ {optical fiber unit for air blown 

installation and method thereof} 

4 ^A-H Sift** £ w}^^ ^AH)» ^H*Rr 
*£*rfc ^3 W «^ 7l#A>^ c)^- o^a]^ <3-§s§- ^ ^o] 
— -S., £ 7l^|^ A>^m «fl^5)^A^ o>u| ^r^. 

£ 8^r ^ 5E tf^- <g ^AHH] trj-^ t£Aj ^AJ °- o.yo] ^ £ c]t^.. 

£ 10^r £ acf^^ ^A]^ofl rnj-^. !£Aj ^ o. ^£0]t^. 

5 £ £Cf^^ ^A]<^H tq-= o]Aj ^ o. o.^ ^ £ o]4. 

£ I2fe ^ -MahH 4^ ^-fr -H-bS^I ^-lasoicf. 
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£ 14^ * €^H°fl ^ -B-^^i ^£oi4. 

<E^ ^SL %^3L<$ Tfltt #^ft ^> 

10,40.. ^-B- 11,41.. 20..JiJ:# 

21,50..«l3J|# 24,54..^^ 25,55.. 

30, 31, 32,60.. m-m-J?- 

€*>7] ^tflAife- ^-fr ^BflS. <*1^4 ^A]ofl JL^-7> *flg£| S|-S~§- ^ 

^J-fr* S^-Sm ^^Sr ^-B-* 7>^-O.S ^7^ JIO>Ai 

ft ^ x-gai-fe ^ °1 9X3X^, ^-7]^ oi^f<^ x-gsKr V| 
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*7l^- %<QMhir blown fiber ;<>l*r ABF) 7l#£r a>^-t:>7> nJK^ 
^.S. M-fr* *fl^ ^ SflS-a ^-JiCmicro tube) (duct) ^31 #&)^- 5 

~ 8mm JL^> i^*]^ pfl^^-ji, 3. xfl^-S. 1 ~ 12^j^S. 

tMS€ ^-fr -fr^-ir ^7] <3-JL5L X^SRr #7l ABF-fe- -fr*!)^ 

3«?!^(fluid drag force)* °l-§-*H 5^£*r7] t^ofl , -*M1]3<*1^ J±i=r #0] ^ 
^ M-n-^ 7}^-*}^ ofl-f ^iL^. 

^3-ff3 ^S^-i: 7>^*>^ ^ o. o.^ ^ofl tflsfl 7 >x] n]^- Jf-^» ^J^, 
nl^-s-^ ^1504290751^ S. S.X\& ^ ^7}^^ Ji4 &o] «>^s. -gfj.^ ^-g^ 
<qj=L S ^c)] .0.3 a];E.(glass bead)(5)# ^~§-«Hr ^-fr -fr^* ^l^Kr lH3-gr ^fl^JL 
sa^K -fM wl^(5)« ^-B-fi] 4\3.t&«\] M-fr(l)^ ja*g efl*l 

<*fl A>^ ^ 5*1 «M1 5.S ^ HM-g- o^tr^r. ^M^, ^"71 ^-t- ^JjLofl 

M-fr 31*1(4) ^Hl #°i$H=- -H-s)til = (5)7> ^71114 ^tfl^is. 71 o> 

^71 fe^r ^ ^(young's modulus)* 7}^o) n ^ ^ 

•ft" -n-^^r -a-tfl^ ^JH3 (bend characteristic)^ M-SEtA 3^ -fj-i£) «]^.(5)^ 31*1(4) 

*r°H 5-1^ *>9*H ^^-5. 5-1* ^4^>7fl ^4. c|» sfl^^l ^"M 

(3)* iflJf ^5)#(2)oz). i>lS^^ efl^l(4) AVoH] #<$is\d) *^o) ^1^>, o] ^ o.^ 

i2t§* 3^1 o]^- w]-^ ^o) ^s-s. ^-^o] til-g-c] £-^0) o^t}. 

St!:, -^Hl^i ^1^*1 >fl555533551» £ 2«\) uJ-Bj-tfl^c)-. 

^7l -fr^ wl^.(5)» 5|]^lofl 4^ iitil- *}*} <£jl z]}^ ^0.(1)^1 s^t!" ^sj- 
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<27> SE 4# H ^71^ «>£S. jl^> t|« ol-g-Sfl^ ^ a 

^ 5.<£(dimpleM: ?M $X^. Jl^f *flS.# o]-§-^J->Jl 

<28> gc^., ^-fr^ ^-f^lfe- ^r^r ^(fiberM: #<>H i-g*Rr *(| 

^V£l7l£ ^HJ-fKr "i^l rflSfl °. 7>x -, 7l xifl^-ofl i^Al ^ ^o. 

[^O] o]=Jl7> ^ 7l#^ 4-^1] 

c29> ^-71 <4 ^ Sf)^*>7l ^Sfl 3-2-5.^, ^-B" ^-W°fl 

-S^fe ^-fr -B-^ 2^*0 tq-o^ ^Jf-i- 0.^^01^^. #o] ^5:3. 

ul, n *fl2: ^gofl fl^S. ^2fl7]#^ «^7> ^ aj-^^cf #U 4 s ^71^ 3L 

^o] tg^-g. 7 >^1^ iLJr# * J&Jr^ *J # 7 ] # 
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«$i> u>^^.>fl, ^ ^ c. ^ =-^JjLi=. ^^o.jZ. 

^o\s. *}uf- °]^r«\ ^^l* 7 >^1 ol^c^^T^, # 7 j M-^Sf JsLJL^ a^fe 

33> ^ s 4= ^7i^ ^i-i-^H 5L^^^ ^-s- -e- 

°h #2fl^ ^<h» i*> 7M^ ^-fni- >a-7] ^ 

J5> #25. «>^«- €^H1« ^M)n &^7}3. o| 

°H SH, ^ ^^^^ A>^.4g -§-0^ Jg^^ol7lt-|- A^^ol ^ 

«fl A i Sfl^^^A^ o>u| S)^, ^7>^- ZL 7>>Al^ 7}# S)^^ ^O.^. ^^^>7l 

n -§-<H^ 7H^^r ^ ^z]^ oj^H 7]#^ A>^6j] 
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€ 1-^2] 7># H>^^r ^ ^AH]6fl g.o]jL Tg-tgo} 7 ]^^ A>Aj>§- Jg.^ 

3m*Kr 3^ #€Ai^ofl ^o]x\ tflsfl^ 9X^ ^<&?± ^f~§-4 

=36> 5L 3^: WV^tb <Q -MAl^cfl ^ ^ o. o_^o) A}*! J£o-| 

^, tf^sl ^-fr #2fl^3}- s<H#^r t 1 *]^ #^-R-(iO)» ^Wl^Jl, # 

71 ^-fKlO)* #*>5l^ ^Jf #^-f}-» ii^^ iLJ:#(20) ^ a>71 iJ:#(20)sl 

*8^3<H flfe »#^-(30)» 
37> O.S. ^-frfe ^-Alsi* #^Hr ^"71 ^<H#^r #*K£^- 3 

■^7> ^-§-7>^H, ^.g. ^ cf^-( r i bbon bundle) o]=^ ^-frS *fl 

-g- 7>^>cf. a^-, Aj- 7 ] ^ o.ofl^ ^7>^^1 ^.Jl#(20) ^ ^S-fr M^4r ^^f^l 
3 SL^m. ^rS. 9X^. iJL#(20)^ £|JM| ^-B-(IO)^ €^ ^« 

-§- 7>^^cf. 

«9> A>7l S.31#(20)^ ^l^oJI^ ##^(30)7> ^^S)<H SH^h ^71 (30)fe ^7l 
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4^ *r 9X^r &&°)t±. SE^r, ^-71 ##^-(30)^ £ 5^ Qo) 4^7fl^ ##^-(32) 
♦ #3l?H 3^*1 o]^ 13])^^ ^ ^^tfl, ttj^n]- o>u)E}- ^ 

<40> if, ^-7] ##^-(30)^r ^"71 -B-^^>£^- ft^JlS. ^^M, ##^Bfl^ 



7i#^i <a-#^^§: oi-g-^H ^ s.^, ^ im ^-b- £^ 

Zl^JL, SfljELS} £ ^ASfe S^7fl» Ol^-g:].^ ^Aj-fHl ^^Alflcf. 

*3 ^ ^7l ^t^-ol^ xfl^i£ofl A>Z]-^, ^ 7} 

i^^H^l ^a]^ o.^ ^£5. *g>$*M -n-^^ *fl^& ^ 9XA. 

Al^^ofl s^rfo)^ s)^^^- £-^A]^ ^-R-* ^#^7)1 

i-Rd^, 4^ ^ ^°<3=tb ^Bfl^ 7>*1 ^-B- -8-^* ^ olttfl, Aj- 7 ] 
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i 6£ ^H3-B- -fj-^o] oj ^AHU- 14^^ 3JolcK £ .6* ^-s^H ^-71 % 

^■H- -B-bi^r -i^^, tflJM) 1*} 3.^^. ^-B-(10)7> ^P-hIs)^ $a^ t ^. ^» 

(21) ol #*>JL flt).. »>^«j->U ^g-fr -B-^^r $1^ ^Efl» 7MH & 

6.^ t sq^6fl « 7 fl^ ##^-(30)7> tfl^slfe- 

^s)#(21)ol Sa^, ^7l ^#(21)3 ^^#(25)ol 

* ^ °i» fl«n ^^(25)^ ^sxi^v 

2.5 % stain, 400 - lOOOMPa °] cj^- ti^x)*};^ 2.5 % stain 2:3 <M 500 - 

800MPa 014. ^^7} #7l 23iL4 ^-f^fe- ^7}<&*\] ^«fl 5L^£]7) <^ej 

-f^, i-1t fe^r 3-?-^ t^SM ^ 5-^0] ^^-Tfl ^tf. zxejji, <qi|^(25)^ 
-fMflatl^-i: %7l ^tt ##-¥-(30)7} ^^l^Tfl «tf. 

£ 8£ SE <g ^cj)£Al *^-fr(10)4 ^§^21) $ ^:&)^(25)JL5L 

T^^^'Sa^. #7] ^3^(21)3)- ^=1^(25)3 A>o]oil^ <2]3i|^(25)ofl ^ 

?>^(24)o] ^^E|<H Stl^. 5&th ^#(25)3 £)^S<*f)*r -M3<>13-§- ^7] $\% 
(30)7} ^*]*>7fl ^t)-. 

£9u^ a cf = oj ^Alofls.^ ^-R-(lO), »H5)#(21) ^ ^#(25)0.3. 

#4. ^*HH ^71 1*} ^-JKlO)^ ^si^^Cii)* t 1 
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wl^-JI dfi-g. i*}^ 2«i^r 3«i£- ^ 5§e1 5LJE.-1- 

(25Hfe -B-^^o]^^- ^.cf 5L7fl ^ ^ $i3E.s. 7 ]]o| ##«-(30)7> tfl^l ^ 

^-6-ClO)^-, ^s)^(21), ^##(24) ^ ^^^(25)^- 2.^}JL $X^. ^7) &i*)^(25)^ 
##-¥-(30)7> #71 ^EflS. €^^r ^ -tfJL tfl^lsl^ fe-e^ o^rf. 

€&l^#(ll)°l ^€ ^ 7fl^ ^*(10)» S.^}JL 9X^. ^^H, ^"71 ^ 7^ ^-B- 
(10)1- 5fe ^^#(21)^- ^ ^ ^ ^§r*l ^ 7>^ 

«=»> ^M^l, ^-71 ^]3i|^(25)^ ^Tfl^ ^ ^SItt «1^^(21)^ 7^) *M, -o>^^- 

Tfl^r 3aflo]^ ^ ^o} S3}-71- 31^, ^71 <2}3£| #(25)^1- ^5J)^(21)S] AVo]o11 ^S)^ 

^ ^SL 3.71* ^jjng, ^2l^(25)ol 7># ^o.S. ^7>#(24)<>1 #7l <q^^(25)3j- 

^714 .^^1^(21)01 7># 44. ^^^(25)^1 ##^(30)^ ^71 5E. 10^ 

^AH1«4 ^Eflo] ^tgcq tfl^l o]^JL c] <2]ofl #7HH o}^- tJ-<£ 

50> ^ 21 tj-S- ^Tgofl ^AHl^.A-1 tfl^-ofl Sl^- ^Eflo] ^ -B-(40)« ifl^l-Jl 

5fe S 12 tfl^l £ 15^1 £Al^>^tq-. el^-^oj ^^. (40) - ^ «.<>!] ^ 7 flsl 

^-B" l^V ^-B-* ^«1^>J7 ^o.nl ( ^7fl£l ^o. (10 )^ #slo]l^^| 

(PE), #el^-Bim, am #S.Bl-ol= (pvc) 7>^<^1 sl^fl ^1^- ^ o. 
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ol«g^ oi^-7j-£ #3j-# ^«fl I7fl 43 o.^ 7l]l-5l (kevlar)S tfl^ 

^•fr(40)3- ^71 ^-B-(40)» *]*\%(50)SL£. ^7} ^=1^(50)3 

3^<*fl*r ##^-(60)7} #€^3 #7 -| ^Efl S Sftx^jL ^t)-. 

3. ^^(50) ^ ^3Xj#(55)AS. -ff^ M-Ef^ ^o]rf. ^^^(55) 

##-?-(6o)7> 1-71 ^Biis. ^^a<*n 3*1*1-51 sat)-, s. wfe m^^^(4i)^i 

*1=)#(50) ^ ^2)^(55)^-3. ^€ ^i-fr v+El-VE ^!°14. -8-71 £|sl*(55Wfe # 

#^-(60)7> ti>€^^ #7l ^EflS 4\^<% $\5\?>}3L $Lt±. 
c 5 3> S c^ r> £ 15^ ^Bl^#(41)ol 4^7^ ^-H-(IO)* 7}*}^ tHj ^ 

^-(40)^-, #7] ^-fK40)» *HJE ^ <>l-tf xfl^-ofl ^^>ji «13S)#(50)^, ^7V# 

(54) g ^5i)#(55)^-S ^vg-fr -fr^-fr ^o!4. ^-71 £|3)^(55W|fe- 

(6o)7> #7i ^Bfls ^^<m ai 7ii7> tii%i $<g£)oi sa^. 

B)iL7l3. tW. 

ss> -f^ s^-s^V ^ ^-?_H1 t}-§- ^alf oi-§.*}a| ^ o. 
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AS. i^^M-, tb ^fAS. -&<>H ^tfl^o.^. ^-fr 

i^ym x}xm& ^j-b- us. <>i ^ 

^^^^^ v|HH ^ ^ ^^o] 7}^^ #^o]rf. 

cs7> ^ ^.7i<g- s-n-fr jgvg.fr -fr^ ^ 4=^, ^3-fr -fr^ # 

#3<>1 ^^ism *H JL^aI ^1^4. 3£th W al^>, -fre| 

, #71 trfl^ol] <*|J=L ^^^ofl #7) ^^>7l ^ ^ 

0] Ir^^VTfl €4. 4^1, ol^ ^A>^ Wl -g. SW. n 

urn, ^7)°\ ^3 ^ ^ #<^tb lis *g 
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#JL iflJM ^7]<$*r ol-g-^H S^Slfe ^-B- Tr^°fl Sl^^i, 

#7] ^J-fi-^ j£$4| iS^fe $<L3-*\, ^f## 7>*lfe- U^;^ 

#7] J2.S§^ ^3^r $SL5L*\, #7] ^$$-2) ttj-5}. # 

13 T 1 * 2] 

^•71 ##Jffe JiJSLf^ 5>1^<H1 fc&^-^S ^s^, ^ o]^ ^zjo] 

13^3" 3] 

^-7] ji;i:§^ fi^fe o.e) t ^s)-^, zl^I- ^ *>q-s. °]^<H*1 <y*> 

[3^3" 4] 

*o 13-41 sa°w. 

^-7] 1+^3. 43, #2W3 f^s 3^3fe ^ ^ 3-9 -fr -B- 
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5] 

61 

8] 
9) 

*fi 8^i sa«H-H, 
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10] 



11] 



12] 

»1 lH- ^fl*l *ll ir$- ^ ^ tb IN 5&°H, 
13] 

^7l<g- s^-g- ^-B- -B-^^r ^s^Hr «<J-1H fl^W, 

#bB^<4 ^wltb 3M3-B- se^ l*} lift 7M^ ^-B-« ^ai^ji, ^-7] jg. 

#31 Jf-AH ^o]wJ-^ n^-H} ##Jf» ^^*>3E^- *H=- 3* f^o S t}^ %q -B- -B- 

^ 2112: . 

[^t 1 "^- 14] 

■?7m £-£-8- ^-B- -B-y-i- afl^si-fe «Hjo)i &c^ f 




3# J*3.°s *Rr ^-B- -B-M. 
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#efl^ =t*W ^-fi- Sfe 1*> £L3l## 7>^m #7l > 

-frbJ 
15) 

*ll 13^- SEtt 14^] 5a°H, 

#71 5^i}o]^ z}-5EL» a]:?M| ^ ^5^1^3*1, ^-B-^ ^^^1 <3 

16] 

#71 M-^i^, ^*§, #z|s^ *§-£kM. 3^- ^-g- -B- 

[^^- 17] 

*fl 16*cN $X°]*], 

#7l JiJL^o} S^<H1^ -frBl, ^1^, Jl^-7> ^ ^.uj-S. o|s^^ 

18] 

*ll 17*^1 9X°]*\, 

#71 ##^Bflfe #21-^, #^3, J:^, A>rfsi^, f^-S. ^s]^ 

3^ ^JLJsL -arl-fe ^-B" -n- 1 ^ 
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19] 

*ll 18^1 9X^, 
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